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[57) ABSTRACT

A shear mechanism for cutting worn out vehicle tires
Into arcuate segments to facilitate storage and transpor-
tation. First and second vertically extending anvil mem-
bers are mounted on a base in parallel, spaced-apart
relationship to one another. The anvil members include
removable female die members. Pivotally joined to the
base 1s a blade member, the blade member also having a
replaceable working edge. The blade is driven by a
hydraulic ram and when a tire is positioned against the
anvil and the ram is actuated, the blade will move into
the gap between the spaced-apart anvil members and, in
doing so, will sever through the side walls and tread
surface of the vehicle tire.

S Claims, 1 Drawing Sheet
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1
TIRE CUTTING MACHINE

BACKGROUND OF THE INVENTION

I. Field of the Invention

This invention relates generally to shearing appara-
tus, and more particularly to a machine for cutting up
worn-out automobile and other vehicle tires.

II. Discussion of the Prior Art
The disposal of wornout vehicle tires presents serious
problems. First of all, if left outside, they tend to collect

water which stagnates and forms a breeding site for
insects, such as mosquitoes, which, of course, can be
disease-carrying in many geographic locations. Fur-
thermore, because tires occupy a substantial volume
and are not biodegradable, disposal in landfills is inap-
propriate. Then, too, destruction by burning creates
serious air and soil pollution problems.

Only recently, machines have been developed for
tearing apart and grinding vehicle tire carcasses so that
the synthetic rubber materials can be separated from the
steel materials also used in present-day tire construc-
tions. Processes have also been developed for recycling
the synthetic rubber into other usable matenals.

The machines used for tearing and grinding vehicle
tires tend to be large and expensive. They require sub-
stantial power to operate and, thus, tend to be located at
widely separated installations. As such, tires must be
transported from the tire dealer’s place of business to

the site of the disposal machine. Given the hollow toroi-
dal configuration of vehicle tires, shipment by truck or
rail tends to be costly due to the bulky nature of the load
and the mability to densely pack them. Then, too, the
problem of collecting stagnant disease-breeding water
remains throughout the collection, storage and trans-
portation stages of disposal.

SUMMARY OF THE INVENTION

The present invention obviates the foregoing prob-
lems. Specifically, in accordance with the present in-
vention, there 1s provided a power shear which may be
used to mtially cut up the used tire carcass into two or
more arc segments and, when so cut, the segments can
be packed one atop the other with the outside tread
surface of one segment abutting the inside cord surface
of the other. As such, the packing density is signifi-
cantly increased, cutting down on transportation costs.
Because the tires are severed radially into two or more
segments, water does not tend to collect in the cut car-
casses.

The tire shear in accordance with the present inven-
tion is sufficiently simple in its construction that it can
be sold at a sufficiently low price that new tire dealers,
service garages and the like can afford to have one on
their premises. Thus, as old, worn tires are removed
from vehicles and replaced with new ones, the old tires
can immediately be cut up into circular segments and
appropriately piled for storage and shipment.

The tire shear itself includes an elongated anvil com-
prising two spaced-apart bars mounted on a base or
frame, and pivotally attached to the frame at the base of
the bars is a movable shear member. Disposed between
the shear and the frame is a hydraulic ram which, when
actuated, moves the shear blade with great force into
the gap between the two bars comprising the anvil.
Prior to actuation, however, a tire carcass will be in-
serted between the blade and the anvil so that, when the
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two come together, the tire is effectively sheared in
half.

To prevent the uncut tire from riding up on the shear
blade as it is hydraulically driven to rotate the blade into
the gap of the anvil, it has been found beneficial to
provide a scalloped edge surface on the blade by form-
Ing semi-circular cut-outs at spaced-apart locations
along the blade’s cutting edge. |

OBJECTS

It is accordingly a principal object of the present
Invention to provide a machine for cutting vehicle tires
into plural arcuate segments.

Another object of the invention is to provide a rug-
ged shear mechanism specifically designed for slicing
through the width dimension of tires commonly used on
automobiles, trucks and like vehicles.

A yet further object of the invention is to provide a
shear mechanism for cutting worn out tires into more
compact, easily transportable segments wherein the
wear parts of the shear mechanism are readily replace-
able.

A yet further object of the invention is to provide a
shear mechanism comprising a base supporting a pair of
laterally spaced anvil members and a pivotally mounted
shear blade driven by a hydraulic actuator for forcing
the cutting blade through a tire supported on the anvils
and into the gap between the anvil members.

DESCRIPTION OF THE DRAWINGS

These and other objects and advantages of the inven-
tion will become apparent to those skilled in the art
from the following detailed description of a preferred
embodiment, especially when considered in conjunc-
tion with the accompanying drawings in which like
numerais in the several views refer to corresponding
parts.

FI1G. 1 1s a side elevation of the tire cutting machine

comprising the embodiment; and
FIG. 2 is an end view of the embodiment of FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1, the tire cutting machine of the
present invention is indicated generally by numeral 10
and 1s seen to comprise a heavy steel beam 12 having a
H-shaped cross-section including a left side plate 14
integrally joined to a right side plate 16 by a horizontal
web 18. Welded to and projecting upwardly from the
upper surface of the web 18 are first and second anvil
support bars 20 and 22 which are joined together at

their upper ends by a tie bar member 24. The anvil
support bars 20 and 22 are reinforced in their vertical
position by gusset plates 25 and 26 which are welded to
the web 18 of the I-beam 12 as at 28.

Affixed to the respective anvil support bars 20 and 22
as by bolts 30 are anvil die blocks 32 and 34. These die
blocks are oriented vertically in parallel, spaced-apart
relationship and with a gap indicated by doubled
headed arrow 36 (FI1G. 2) therebetween.

With reference to FIG. 1, to the right of the anvil
support bars 20 and 22 and wedded in place on the web
18 of the [-beam 12 are a pair of shear anchor blocks 37
which are spaced apart from one another in parallel
alignment. A circular bore 38 extends through the side
walls 12 and 14 of the I-beam base as well as through the
thickness dimension of the shear anchor block 37. A
shear blade 40 is positioned between the anchor block
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37 and it, too, has a bore formed through its thickness
dimension whereby a pivot pin 42 may be inserted
through the bore 38 to pivotally join the shear blade 40
to the base.

Secured to the working face 44 of the shear blade 40
as by cap screws 46 is a replaceable die block 48 whose
width dimension is such that it fits with a minimum
clearance in the gap 36 between the anvil members 32
and 34. As can be seen in the side elevation of FIG. 1,
the working face of the shear die block 48 is scalloped
along its length. More particularly, a series of semi-cir-
cular recesses 50 are cut into the face of the shear die
block 48. A hydraulic cylinder indicated generally by
numeral 32 is used to apply the cutting force to the
vehicle tire when it 1s positioned between the scalloped
working face of the replaceable die block 48 and the
spaced-apart anvil members 32 and 34. More particu-
larly, there 1s welded to the rightmost end of the base 12
a clevis connection comprising a pair of spacedapart
anchor blocks 54 which are welded to the web 18 of the
base. A circular hole 56 is drilled through the blocks 34

for receiving a pin 38 therethrough. The pin also passes

through a bore (not shown) formed through a first end
60 of the hydraulic actuator 52. The other end of the
hydraulic cylinder 52 i1s likewise coupled to the shear

blade 40 by a clevis coupling 62. That 1s, a pair of paral-

lel oriented anchor plates 64 are welded to the blade 40
and an aperture 66 passes through each so that a pin 68

may be used to secure the end 70 of the cylinder 52 to

the anchor plates for rotational movement when the
piston/cylinder of the actuator 52 is energized from a
motor-driven hydraulic pump (not shown).

In use, the hydraulic piston is reiracted into its cylin-
der causing the blade 40 to rotate clockwise when
viewed in FIG. 1 about the pivot pin 42. When thus
opened, a vehicle tire may be suspended on the anvil
assembly by inserting one side wall of the tire over the
tie bar 24 of the anvil with the balance of the tire extend-
ing downwardly along the front surface of the remov-
able die blocks 32 and 34. Now, when the hydraulic
cylinder is actuated so as to rotate the blade assembly in
the counterclockwise direction (FIG. 1), the scalloped
male die 48 will come into engagement with the tire
casing and as the forces increased, shearing action takes
place whereby the tire carcass is sliced radially as the
die block 48 moves into the gap between the anvil
blocks 32 and 34. The scalloped contour of the die block
48 inhibits any tendency for the tire to ride up the sur-
face of the anvil as the pivoting blade assembly 40-48 is
forced against it.

Because many present-day vehicle tires incorporate
steel belts within the body of the tire casing, both the
shear blade 48 and the anvil bars 32 and 34 are subject
to wear with use. By making the anvil bars 32 and 34
removable and replaceable and by also having a re-
placeable working edge 48 on the shear blade 48, these

10

15

20

25

30

33

43

50

35

60

65

wear parts can readily be removed and replaced when
they become worn to the point where cutting perfor-
mance is compromised.

This invention has been described herein in consider-
able detail in order to comply with the Patent Statutes.
and to provide those skilled in the art with the informa-
tion needed to apply the novel principles and to con-
struct and use such specialized components as are re-.
quired. However, it is to be understood that the inven-
tion can be carried out by specifically different equip-
ment and devices, and that various modifications, both
as to equipment details and operating procedures, can.
be accomplished without departing from the scope of
the invention itself.

What is claimed 1s:

1. Tire shearing apparatus comprising:

(a) 2 base member;

(b) first and second anvil member affixed to said base
member and projecting vertically upwardly there-
from, said anvil members being parallel to one
another and spaced laterally by a predetermined
distance to define a gap therebetween;

(c) a shear member in the form of an elongated bar of
generally rectanguiar cross-section pivotally se-
cured to said base member and centered in the
space between said first and second anvil members
and of a width less than said predetermined dis-
tance for rotation into and out of said gap, said bar
having a working edge including a plurality of
regularly spaced, nomn-intersecting semi-circular
recesses along the length dimension thereof so as to
inhibit any tendency of a tire to ride up the surfaces
of the first and second anvils as the shear member
is forced against the tire; and

(d) reciprocally operating force applying means dis-
posed between said shear member and said base -
member for causing said rotation of said shear
member.

2. The shearing apparatus as in claim 1 wherein said
working edge is removable from the remainder of said
shear member.

3. The shearing apparatus as in claim i wherein said
first and second anvil members each include removable -
die block members affixed thereto, said die blocks hav-
ing a planar working face. |

4. The tire shearing apparatus as in claim I wherein
said force applying means comprises a hydraulic ram
having a piston and cylinder, one of said piston and
cylinder pivotally secured to said base member and the
other of said piston and cylinder being pivotally joined
to said shear.

5. The tire shearing apparatus as in claim 1 and fur-
ther including first and second reinforcing gussets dis-
posed between said first and second anvil members and

said base member. |
b 1 b1 i e
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